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(54) Image output method and apparatus therefor 



(57) A virtual ejection port is selected by assigning 
virtual ejection ports to tiie virtual N ejection ports, then 
an ejection port of the apparatus is selected for output, 



and, in response to the entry of a print job designated 
for output to the virtual ejection port, the ejection port of 
the apparatus is determined by correlating the virtual 
ejection port with the ejection port of the apparatus. 
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Description 

BACKGROUND OF THE INVENTION 
Field ot the Invention 

[0001] The present invention relates to an image out- 
put method for outputting an image and an apparatus 
therefor. 

Related Background Art 

[0002] In recent years, computers are mutually con- 
nected through LAN (local area networks), and LAN 
connection has become possible not only for printers but 
also for other various peripherals such as multi-function 
image processing apparatus provided with copying and 
faxing functions. 

[0003] The LAN (local area network) employed as the 
connection system for example In a floor enables com- 
mon use of connected devices and mutual data transfer 
for a user group, and there is also known a WAN (wide 
area network) by mutually connecting plural LAN's in ge- 
ographically distant locations through an integrated 
services digital network (ISDN) channel or a public tel- 
ephone channel. 

[0004] Each LAN is usually composed of a group of 
computers including a file server and a print server, and 
a network operating system loaded in each computer 
supports various protocols for transfer and common use 
of data and files, common use of the printer etc. 
[0005] Also a print job transferred from an application 
functioning on each computer can generally be trans- 
ferred, through a print server, to a printer connected to 
the network. 

[0006] Also the communication protocols for remote 
management of equipment, including various devices 
constituting the network and computers connected on 
the network have become standardized, as exemplified 
by the SNMP (simple network management protocol). 
With the network equipment loaded with such protocol, 
the various devices can be managed from a distant lo- 
cation on the network, through the network manage- 
ment software. In case of a printer, there can be execut- 
ed acquisition of the printer information, monitoring of 
the printer status, notice of the change in the printer sta- 
tus, control of the initialization etc. 
[0007] The user applications functioning on the com- 
puter constituting the LAN include a document prepara- 
tion software, a table calculation software etc. The data 
prepared with such applications are usually converted 
by a printer driver software as a function of the operating 
system into PDL (printer description language) data 
which are a printer control language, then temporarily 
stored as a print job in the print spooler and transferred 
to the printer. 

[0008] The print job is a unit generated by the printer 
driver software as PDL (printer description language) 



from one or plural text files and constituting a printed 
document, and is usually separated by a job start com- 
mand and a job end command. If the print data do not 
have a clear separation, the printer may independently 

s define the start and end of the job. 

[0009] As the image output apparatus connected in 
such network environment is used by plural users (client 
computers), the printed output data are mixedly stacked 
in the paper ejection port in the order of output of the 

10 print jobs. 

[0010] For this reason the image output apparatus 
can have plural paper ejection ports and each user can 
select a particular paper ejection port for example by the 
printer driver, whereby the printed papers can be 

15 stacked without mixing with the print jobs instructed by 
other users. 

[001 1 ] It is also conceivable to provide the image out- 
put apparatus with an automatic ejection port selecting 
mode for searching the ejection ports available on the 
20 apparatus and automatically determining the paper 
ejection port, thereby automatically switching the paper 
ejection port. 

[001 2] Furthermore, the image output apparatus may 
be equipped with a function (hereinafter called nnailbox 

25 function) in which a name is assigned one-to-one to 
each of the ejection ports provided in the apparatus and 
the user selects the name of the paper ejection port by 
the printer driver, whereby the paper ejection port to be 
used for the output can be selected for each user. 

30 [0013] The above-described conventional configura- 
tion is however associated with a drawback that, even 
if the user selects a specified paper ejection port or the 
name thereof for example by the printer driver, other us- 
ers can still select the same paper ejection port so that 

55 the print jobs of different users may eventually be mixed 
in the specified paper ejection port. 
[0014] Also the automatic paper ejection port select- 
ing mode for searching the available ejection ports and 
automatically determining the paper ejection port is in- 

40 capable of preventing the mixed presence of the output 
jobs, since such mode is designed to output a large 
number of output jobs through plural paper ejection 
ports without errors. 

[0015] Furthermore, in case of an error caused by a 
45 preceding user, such as an overstacking of papers in 
the ejection port, the output process is interrupted by 
such error and there is also Interrupted the output proc- 
ess of the print jobs of other succeeding users who have 
designated the same ejection port. 
50 [0016] On the other hand, in assigning names to the 
ejection ports in the mailbox function, it is possible to 
avoid the mixing by assigning the names of the user as 
the names of the ejection ports and causing each user 
to select the ejection port to which his name has been 
55 assigned. 

[0017] In the mailbox function, however, such method 
is effective in case the image output apparatus is utilized 
by the users of which number does not exceed the 
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number of the ejection ports provided in the apparatus, 
the registerable number of user names is limited even 
if the apparatus is to be utilized by the users of which 
number exceeds the number of the ejection ports. Con- 
sequently, in case a user whose name has not been reg- 5 
istered as the name of the ejection port is going to utilize 
the apparatus, it is necessary to renew the user name 
by calling the operator or to provide an ejection port for 
the users who cannot utilize the mailbox function. For 
this reason, the mailbox function cannot be fully exploit- 
ed in a large-scale network environment in which the 
number of the user exceeds that of the ejection ports. 
[0018] Furthermore, in an image output apparatus ca- 
pable of connecting plural paper ejecting optional devic- 
es, it is not possible to sequentially manage or designate 
the paper ejecting bins of each optional device. 
[0019] Furthermore, in case plural printers are con- 
nected to the network, the user is required to select and 
designate an optimum paper ejection port according to 
the selected printer 

SUMMARY OF THE INVENTION 

[0020] A concern of the present invention is to solve 
the above-described drawbacks of the prior art. Another 
concern of the present invention is to provide an image 
output method and an apparatus therefor, allowing each 
of plural users to automatically execute exclusive con- 
trol without paying attention to the paper ejection ports 
used by other users, thereby preventing mixed pres- 
ence of the print jobs at any specified paper ejection 
port- 

[0021] Still another concemof the present invention is 
to provide an image output method and an apparatus 
therefor, allowing to assign the paper ejection ports to 
N users without relaying on the number of the ejection 
ports provided on the apparatus, thereby preventing 
mixed presence of the print jobs at any specified paper 
ejection port, 

[0022] Still another concern of the present invention 
is to provide an image output method and an apparatus 
therefor, allowing plural users to automatically execute 
exclusive control by detecting a failure at the paper ejec- 
tion port caused by another user, thereby enabling out- 
put of the print job without interruption. 
[0023] Still anotherconcernof the present invention is 
to provide an image output method and an apparatus 
therefor, effecting selection of the paper ejection port for 
the print job at the timing of output to the apparatus, 
thereby preventing mixed presence of the print jobs in 
case the paper ejection ports of a limited number are 
used by N users, and also realizing the mailbox function 
for each of the N users. 

[0024] According to one aspect of the present inven- 
tion, there is provided by an image output method tor 
outputting an image from an image output apparatus 
provided with plural paper ejection ports, comprising a 
virtual ejection port assigning step of assigning a virtual 



ejection port to N virtual ejection ports (N being a natural 
number at least equal to 2), a virtual ejection port se- 
lecting step of selecting the virtual ejection port assigned 
by the virtual ejection port assigning step, and an ejec- 
tion port selection control step of determining the ejec- 
tion port of the apparatus for output by forming corre- 
spondence between the virtual ejection ports and the 
ejection ports of the apparatus in response to the entry 
o1 a print job designated for output to the virtual ejection 
port. 

[0025] According to another aspect of the Dresent in- 
vention there is also provided an image output method 
further comprising a stacking detection step of detecting 
the stacking state of the ejection ports of the apparatus, 
wherein the above-mentioned ejection port selection 
control step is adapted to preferentially select an empty 
ejection port of the apparatus, detected by the stacking 
detection step, for the output. 

[0026] According to another aspect of the present in- 
vention, there is provided an image output method for 
outputting an image from an image output apparatus 
provided with plural paper ejection ports, comprising a 
name assigning step of assigning a name to N virtual 
ejection ports, a virtual ejection port selecting step of 
selecting a virtual ejection port by comparison of the 
name assigned by the name assigning step with an en- 
tered name, and an ejection port selection control step 
of forming correspondence between an entered name 
of the virtual ejection port and the ejection port of the 
apparatus thereby determining the ejection port of the 
apparatus for output. 

[0027] According to the present invention there is also 
provided an image output method further comprising a 
name detecting step of detecting the name of an ejection 
port which is already used for output and is in the course 
of stacking, wherein the above-mentioned ejection port 
selection control step is adapted to compare the name 
detected by the name detecting step with a newly en- 
tered name thereby selecting an ejection port of the ap- 
paratus for output. 

[0028] According to a still further aspect the present 
invention provides an image output apparatus provided 
with plural paper ejection ports, comprising virtual ejec- 
tion port assigning means for assigning virtual ejection 
ports to N virtual ejection ports, virtual ejection port se- 
lecting means for selecting the virtual ejection ports as- 
signed by the virtual ejection port assigning means, and 
ejection port selection control means for determining the 
ejection port of the apparatus for output by forming cor- 
respondence between the virtual ejection ports and the 
ejection ports of the apparatus in response to the entry 
of a print job designated for output to the virtual ejection 
port. 

[0029] According to the present invention there is also 
provided an image output apparatus further comprising 
stacking detection means for detecting the stacking 
state of the ejection ports of the apparatus, wherein the 
above-mentioned ejection port selection control means 
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is adapted to preferentially select an empty ejection port 
of the apparatus, detected by the stacking detection 
means, for the output. 

[0030] According to yet another aspect the present in- 
vention Provides an image output apparatus provided 
with plural paper ejection ports, comprising name as- 
signing means for assigning names to N virtual ejection 
ports', virtual ejection port selecting means for selecting 
a virtual ejection port by comparison of the names as- 
signed by the name assigning means with an entered 
name, and ejection port selection control means for 
forming correspondence between an entered name of 
the virtual ejection port and the ejection port of the ap- 
paratus thereby determining the ejection port of the ap- 
paratus for output. 

[0031] According to the present invention there is also 
provided an image output apparatus further comprising 
name detecting means for detecting the name of an 
ejection port which is already used for output and is in 
the course of stacking, wherein the above-mentioned 
ejection port selection control means is adapted to com- 
pare the name detected by the name detecting means 
with a newly entered name thereby selecting an ejection 
port of the apparatus for output. 
[0032] Still other advantages of the present invention, 
and the features thereof, will become fully apparent from 
the following detailed description, claims and appended 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0033] 

Fig. 1 is a block diagram showing the configuration 
of an image output apparatus constituting a first em- 
bodiment of the present invention; 
Fig. 2 is a schematic longitudinal cross-sectional 
view showing the configuration of an image output 
system, composed of the image output apparatus 
of the first embodiment of the present invention and 
an optional device therefor; 
Fig. 3 is a block diagram showing the configuration 
of the image output system, composed of the Image 
output apparatus of the first embodiment of the 
present invention and the optional device therefor; 
Fig. 4 is a flow chart showing the process sequence 
of the above-mentioned image output system; 
Fig. 5 is a view showing the data structure of virtual 
ejection port information stored in a RAM in the im- 
age output apparatus of the first embodiment of the 
present invention; 

Fig. 6 is a view showing the data structure of appa- 
ratus ejection port information stored in a RAM in 
the image output apparatus of the first embodiment 
of the present invention; 

Fig. 7 is a flow chart showing the selection se- 
quence of an ejection port selection control unit in 
the image output apparatus of the first embodiment 



of the present invention; 

Fig. 8 is a view showing the data structure of virtual 
ejection port information stored in a RAM in the im- 
age output apparatus of a second embodiment of 

5 the present invention; 

Fig. 9 is a flow chart showing the sequence of reg- 
istering a user name in the virtual ejection port in- 
formation in the image output apparatus of a second 
embodiment of the present invention; 

10 Fig. 10 is a flow chart showing the process se- 
quence in an image output system including Image 
output apparatus of the second embodiment of the 
present invention; 

Fig. 11 is a flow chart showing the selection se- 

15 quence of an ejection port selectbn control unit in 
the image output apparatus of the second embodi- 
ment of the present invention; 
Fig. 12 is a view showing the data structure of a print 
job in the Image output apparatus of the second em- 

20 bodiment of the present invention; 

Fig. 13 is a view showing a user interface image 
frame of an image output system capable of inte- 
grally utilizing plural image output apparatus of a 
third embodiment of the present invention; 

25 Fig, 14 is a flow chart showing the process se- 
quence of a printer driver module on a host compu- 
ter in the Image output system capable of integrally 
utilizing plural image output apparatus of the third 
embodiment of the present invention; 

30 Fig. 15 is a view showing a user interface image 
frame of an image output system capable of inte- 
grally utilizing plural Image output apparatus of a 
fourth embodiment of the present invention; and 
Fig. 16 is a flow chart showing the process se- 

35 quence of a printer driver module on a host compu- 
ter in the image output system capable of integrally 
utilizing plural Image output apparatus of the fourth 
embodiment of the present invention. 

40 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0034] Now the present invention will be clarified in 
detail by preferred embodiments thereof, with reference 
45 to the attached drawings. 

[First Embodiment] 

[0035] At first a first embodiment of the present inven- 
50 tion will be explained with reference to Figs. 1 to 7. In 
the following description and drawings, a laser beam 
printer will be cited as an example of the image output 
apparatus, but it is to be understood that the present 
invention is not limited to such laser beam printer but 
55 can be the printer of any other pnnting process. Also in 
the following description and drawings, there will be ex- 
plained a case in which two optional units are connected 
to the image output apparatus, but there may be con- 
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nected a larger number ot the optional units or the func- 
tion of the optional unit may be incorporated in the image 
output apparatus itself. 

[0036] Fig. 1 is a block diagram showing the configu- 
ration of a laser beam printer (LBP) constituting the im- 
age output apparatus of a first embodiment of the 
present invention. Referring to Fig. 1, a laser beam print- 
er (hereinafter simply represented as printer) 1 00 is con- 
nectable to various optional units and is connected to 
an external apparatus 101 such as a host computer 
through a general-purpose interface (such as LAN in- 
terface or Centronics), and records an image based on 
the print information (including image information such 
as character code data, graphic drav\/ing commands, im- 
age data etc. based on a predetemnined printer lan- 
guage and apparatus control information such as sheet 
switching and ejection port switching) transferred from 
the external apparatus 101 through such interface. 
[0037] The details of the external apparatus 101 will 
be explained later with reference to Fig. 3. 
[0038] The printer 100 is provided with an operation 
panel 102, a control unit 103, a paper feeding optional 
unit (paper feeder) 104 and a paper ejecting optional 
unit (paper ejector) 105. 

[0039] The operation panel 102 is a user interface 
composed of various switches (buttons) for operations 
and a display unit consisting for example of an LCD (liq- 
uid crystal display) or an LED (light emitting diode) dis- 
play. The user can instruct predetermined operations to 
the printer 100 by manipulating the operation panel 102. 
Various data set by the user are stored and managed in 
a non-volatile memory such as NVRAM (to be explained 
later). 

[0040] The control unit 103 is composed of a video 
controller 106, an engine controller 107 and an option 
controller 108. 

[0041] The video controller 106 is connected with the 
external apparatus 101 through the general-purpose in- 
terface, and is adapted to receive print data (various 
PDL data) transferred from the external apparatus 101 
through the interface, to generate page information con- 
sisting for example of dot data based on the print data, 
to transmit the image data (binary or multi-value) to the 
engine controller 107 through the video interface 109 
and to transmit commands such as for paper feeding 
and paper ejection to the option controller 108 through 
an integral interface 110. 

[0042] The engine controller 1 07 fomns a latent image 
on a photosensitive drum according to the known elec- 
trophotographic process and based on the image data 
transferred from the video controller 106, and executes 
printing by developing the latent image and transferring 
and fixing the obtained toner image on a supplied paper. 
In these operations, it instructs the timing of paper feed- 
ing and ejection to the option controller 108. 
[0043] The option controller 1 08 is an integral control- 
ler provided with an unrepresented CPU (central 
processing unit), a ROM (read-only memory), a RAM 



(random access memory) etc. and Integrally controlling 
at least an optional device based on the paper feeding/ 
ejection command from the video controller 1 06 and the 
paper feeding/ejection command from the engine con- 
5 troller 1 07, and is adapted to effect communication with 
option controller units provided in the various optional 
devices thereby comprehensively controlling such op- 
tional devices. 

[0044] A RAM in the option controller 108 is provided 
10 with an unrepresented common memory accessible by 
the video controller 106. The common memory is com- 
posed ot a transport status management area, a basic 
status area, a command status management area etc. 
of about 40 pages, and the video controller 106 effects 
IS designation to the optional devices through the areas of 
such common memory. 

[0045] The transport status management area is com- 
posed of an area by which the video controller 106 in- 
forms each optional device of the printing method (paper 
20 feeding port, ejection port, color, stapling, shifting etc.) 
and an area for informing the video controller 1 06 of the 
status of each optional device (printing status, comple- 
tion of paper ejection etc.) 

[0046] The basic status area is used for informing the 

25 video controller 1 06 of the abnonnality (jam, absence of 
paper, absence of staple etc.) in the optional device, and 
the command status management area is used for ex- 
changing command/status with the video controller 106. 
[0047] The paper feeder 104 is provided for example 

30 in a paper deck optional device, is provided therein with 
a paper deck controller (large capacity paper cassette 
controller) 1 04a and effects paper feeding control based 
on the control information transmitted from the option 
controller 108. The paper deck controller 104a is pro- 

35 vided with an unrepresented CPU (central processing 
unit), a ROM (read-only memory), a RAM (random ac- 
cess memory) etc. wherein the CPU controls the paper 
feeder 104 based on a program stored in the ROM. The 
ROM also stores expansion information of the paper 

40 feeder 104, for example the information on the paper 
size storable in the paper deck. 
[0048] The paper ejector 105 is a finisher option for 
example provided with stapling function, is provided 
therein with a finisher controller 105a and executes sta- 

45 piing operation and paper ejecting operation based on 
the control information transmitted from the option con- 
troller 108, The finisher controller 105a is provided with 
an unrepresented CPU (central processing unit), a ROM 
(read-only memory), a RAM (random access memory) 

so etc. wherein the CPU controls the paper feeder 104 
based on a program stored in the ROM. The ROM also 
stores expansion information of the paper ejector 105, 
for example the number of paper bins, presence/ab- 
sence of stapling function, presence/absence of shifting 

55 function for shifting the ejected paper in a predetermined 
direction, presence/absence of inverting function for in- 
verting the face direction of the ejected paper. 
[0049] The paper feeder 104 and the paper ejector 
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105 are respectively provided with operation units 104b. 
105b equipped with display units and various operation 
keys, thereby displaying messages and operation meth- 
ods for the user in the use of the optional devices and 
enabling control thereof. 

[0050] Fig. 2 is a longitudinal cross-sectional view 
showing the configuration of the printer 100 shown in 
Fig. 1, In Fig. 2, components same as those in Fig. 1 
are represented by same numbers. 
[0051] Referring to Fig. 2, a paper cassette 201 stores 
recording papers S and is provided with a paper size 
detector for electrically detecting the size of the record- 
ing paper S by an unrepresented partition plate. A cas- 
sette paper feeding clutch 202 is provided with a cam 
for separating the uppermost paper S only from the pa- 
per bundle stacked on the paper cassette 20 1 and trans- 
porting the separated recording paper S to a paper feed 
roller 203 by unrepresented drive means, and Is inter- 
mittently rotated for each paper feeding, thereby feeding 
a recording paper S in each turn. 
[0052] A recording paper sensor 204 detects the 
amount of the recording papers S contained in the paper 
cassette 201 . A registration shutter 205 presses the pa- 
per to interrupt the feeding thereof. The paper feed roller 
203 transports the front end of the recording paper S to 
the registration shutter 205. A manual insertion tray 206 
supports the recording papers S. A manually inserted 
paper feeding roller 207 transports the recording paper 
S, supported on the manual insertion tray 206, to the 
registration shutter 205. An option paper feeding roller 
(paper relay transporting roller) 208 supplies the record- 
ing paper S, fed from the paper feeder 1 04, to the interior 
of the printer 100. 

[0053] At the downstream side of the cassette paper 
feeding clutch 202, manually inserted paper feeding roll- 
er 207 and option paper feeding roller 208. there are 
provided a pair of registration rollers 209 for synchro- 
nized transportation of the recording paper S. At the 
downstream side of the registration rollers 209, there is 
provided an image recording unit 21 0 for forming a toner 
image on the recording paper S by a known electropho- 
tographic process, utilizing a laser beam emitted from a 
laser scanner 211 to be explained later. 
[0054] A laser scanner 211 is provided with a laser 
unit 212, a polygon mirror 213, an imaging lens group 
214, a beam detector 215, a mirror 216 and a sensor 
217. The laser unit 212 emits a laser beam based on 
the image signal transmitted from the video controller 
106. The laser beam from the laser unit 212 is put into 
a scanning motion by the polygon mirror 213. guided 
through the imaging lens group 214 and the mirror 216 
and in*adiates a photosensitive drum 218 to be ex- 
plained later, thereby forming a latent image thereon. 
The beam detector 215 detects the laser beams emitted 
from the laser unit 212 and outputs a main scan syn- 
chronization signal. The sensor 217 detects the laser 
beam emitted from the laser unit 212. 
[0055] An Image recording unit 210 is provided with a 



photosensitive drum 218, a primary charger 219, a de- 
veloping unit 220, a pre-exposure lamp 221, a transfer 
charger 222, and a cleaner 223. The primary charger 
219 uniformly charges the photosensitive drum 218. 

5 The developing unit 220 executes toner development of 
the latent image, formed on the photosensitive drum 21 8 
by charging with the primary charger 219 and laser ex- 
posure with the laser scanner 211. The pre-exposure 
lamp 221 executes charge elimination of the photosen- 

10 sitive drum 218 by light. The transfer charger 222 trans- 
fers the toner innage, formed on the photosensitive drum 
218 by the development with the developing unit 220, 
onto the recording paper S fed by the registration rollers 

209. The cleaner 223 removes the toner remaining on 
IS the photosensitive drum 218. 

[0056] A fixing unit 224 fixes the toner image, formed 
on the recording paper S by the image recording unit 

210, to the recording paper S. A transport roller 225 
transports the recording paper S for ejection. An ejection 

20 sensor 226 detects the ejection status of the recording 
paper S. A flapper 227 switches the transport path of 
the recording paper S after recording toward an ejection 
tray 228 or an ejection optional device 105. Ejection roll- 
ers 229, 230 eject the recording paper S, transported by 

25 the switching action of the flapper 227, onto the ejection 
tray 228. An ejected paper amount sensor 231 detects 
the stacked amount of the recording papers S on the 
ejection tray 228. 

[0057] The engine controller 107 In the control unit 
30 1 03 controls the electrophotographic process by the im- 
age recording unit 210, the laser scanner 211 and the 
fixing unit 224, and the transportation of the recording 
paper S in the printer 100. 

[0058] In the following there will be explained the var- 
35 ious optional devices detachably connected to the print- 
er 100. 

[0059] The option controller 1 08 shown in Fig. 1 is pro- 
vided in the printer 100 shown in Fig. 2, and is so con- 
structed capable of communicating with the optional de- 
40 vices with a common protocol through an option inter- 
face 1 1 1 constituting a common bus. The option control- 
ler 108 is connected to the video controller 107 through 
the integral interface 110. 

[0060] The paper feeder 1 04 is provided with a paper 
45 deck 232, a paper deck paper feeding roller 233, a trans- 
port roller 234, a paper relaying transport roller 235 and 
a paper amount sensor 236. The paper deck 232 is ver- 
tically movable and supports a large amount of the re- 
cording papers S. The paper deck paper feeding roller 
50 233 feeds the recording papers S stacked on the paper 
deck 232. The transport roller 234 transports the record- 
ing paper S, ted by the paper deck paper feeding roller 
233, toward the option paper feeding roller 208. The pa- 
per relay transport roller 235 executes relayed transpor- 
ts tatton o1 the recording paper, supplied to another paper 
feeding optional device (capable of feeding recording 
papers of a same or different size) detachably connect- 
able at the downstream side of the paper feeder 1 04. 
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The paper amount sensor 236 detects the stacked 
amount of the recording papers S on the paper deck 
232. 

[0061] The paper feeder 104 is controlled by the pa- 
per deck controller 104a. 

[0062] The paper ejector 105 is provided with a first 
ejection bin 237, a second ejection bin 238, a third ejec- 
tion bin 239. a bin elevating motor 240. a flapper 241 . a 
paper amount sensor 242, an ejection roller 243, trans- 
port rollers 244, 245, an ejection roller 246, a stapler 247 
and a staple amount sensor 248. 
[0063] The first to third ejection bins 237 to 239 stack 
the recording papers S after recording in sorted manner. 
The bin elevating motor 240 vertically moving the first 
to third ejection bins 237 to 239 thereby sorting the re- 
cording papers S thereinto. The flapper 241 executes, 
according to the instruction of the video controller 106, 
face switching of the recording paper S supplied by the 
flapper 227 of the printer 100 to the paper ejector 1 05. 
[0064] The paper amount sensor 242 detects the 
amount of the recording papers S ejected into the first 
to third bins 237 to 239 moved by the bin elevating motor 
240 in the vertical direction. The paper amount sensor 

242 is composed of a height sensor, and, when the 
height of the recording papers S stacked on the first to 
third bins 237 to 239 reaches for example 88 mm (cor- 
responding to about 700 sheets), the finisher controller 
1 05a inf omns the video controller 1 06 of the fully stacked 
state through the option controller 108. 

[0065] In case the video controller 106 designates the 
face up ejection of the recording paper S through the 
integral interface 110, the recording paper S switched 
by the flapper 241 is directly sent by the ejection roller 

243 to the ejection port. In case the video controller 106 
designates the face down ejection of the recording pa- 
per S through the integral interface 110, the recording 
paper S switched by the flapper 241 is transported by 
the transport rollers 244, 245 until the rear end of the 
paper S passes the transport roller 244 and then the 
transport roller 245 is reversed whereby the recording 
sheet S is introduced from the rear end thereof into the 
ejection rollers 246 and is sent to the ejection port. 
[0066] In case the video controller 106 designates 
stapling through the integral interface 110, the recording 
papers S are stored in an unrepresented stapling tray, 
then aligned and stapled by the stapler 247, and are 
ejected to one of the first to third bins 237 to 239. Also 
in case the video controller 106 designates shifting 
through the integral interface 110, the recording papers 
S are stored in the unrepresented stapling tray as in the 
case of stapling, then aligned on the tray, shifted in the 
stacking position integrally with the stapling tray and are 
ejected to one of the first to third bins 237 to 239. The 
staple amount sensor 248 detects the remaining 
amount of the staples in the stapler 247, 

[0067] The paper ejector 105 is controlled by the fin- 
isher controller 105a. 

[0068] The option controller 1 08, the paper deck con- 



troller 1 04a and the finisher controller 105a are mutually 
connected with connectors and execute serial commu- 
nication through an optional unit interface 111. As these 
controllers are serially connected through same con- 
5 nectors, it is possible to interchange the order of con- 
nection of the paper feeder 104 and the paper ejector 
105, 

[0069] Fig. 3 is a block diagram showing the configu- 
ration of a printer control system of the present embod- 

10 iment, and the configuration will be explained in the case 
of the laser beam printer 100 shown in Fig. 2. The 
present invention is naturally applicable to a single 
equipment, or a system consisting of plural equipments 
or a system connected through a network such as a 

15 LAN, as long as the functions of the present invention 
are realized. It is also applicable to a case where the 
functions of the present invention are realized by the 
supply of a program to a system or an apparatus. In this 
case, a memory medium storing a program of the 

20 present invention constitutes the present invention, and 
such system or apparatus functions in a specified mode 
by reading such program from the memory medium into 
the system or apparatus. 

[0070] Referring to Fig. 3, the printer control system 

25 is composed of a printer 100 which is an image output 
apparatus of the present invention, personal computers 
(PC) 300, 301 and a print server 302, connected by a 
LAN 303. The personal computers 300, 301 correspond 
to the external apparatus 101 shown in Fig. 1. 

30 [0071] Referring to Fig, 3, a print job is generated as 
a printer control language by an application software 
functioning on the personal computer 300, and is stored 
in a print spooler in the print server 302. The personal 
computer 300 and the print server 302 can be realized 

35 as functions provided by the network operating system. 
The print server 302 executes communication control 
through a LAN interface card 304 in the printer 100 and 
the LAN 303 thereby transferring the print job to the vid- 
eo controller 106. 

40 [0072] Also in the personal computer 301 used by an- 
other user, a print job is generated as a pnnter control 
language by an application software functioning on the 
personal computer 301 , and is stored in a print spooler 
in the print server 302. The personal computer 300 and 

45 the print sen/er 302 can be realized as functions provid- 
ed by the network operating system. The print server 
302 executes communication control through a LAN in- 
terface card 304 in the printer 100 and the LAN 303 
thereby transferring the print job to the video controller 

so 106. 

[0073] The print job indicates a block o1 for example 
input pages, entered in a data unit separated by a job 
start command and a job end command. 
[0074] The video controller 106 is provided with a 
55 CPU (central processing unit) 305, a RAIVI (random ac- 
cess memory) 306, a ROM (read-only memory) 307, an 
input unit 308, an NVRAM (non-volatile random access 
memory) 309, an ejection port selection controller 310, 
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an MC (memory controller) 311, an option interface (1/ 
F) 31 2, and a printer interface 31 3, which are connected 
by a system bus 314. 

[0075] The CPU 305 integrally controls access to var- 
ious devices connected to the system bus 314, based 
on a control program stored in a program ROM 307a of 
the ROM 307, and outputs, through the printer l/F 313, 
an output image signal to a printer engine 31 5 controlled 
by the engine controller 107. 

[0076] The option l/F 312 executes communication 
with a paper ejection section 316 according to the in- 
struction from the CPU 305. The paper ejection section 
31 6 corresponds to the option controller 1 08 and the pa- 
per ejector 1 05 shown in Fig. 1 . The communication sig- 
nal between the printer l/F 313 and the option l/F 108 
may also be transmitted directly. 
[0077] The program ROM 307a of the ROM 307 for 
example stores a control program for the CPU 305, cor- 
responding to flow charts shown In Figs. 4 and 7, to be 
explained later. 

[0078] A font ROM 307b of the ROM 307 stores font 
data (outline font data or dot font data) to be used in the 
generation of the output image. The CPU 305 is so con- 
structed as to be capable of communication with the 
print sen/er 302 by the input unit 308, through the LAN 
interface card 304. 

[0079] The RAM 306 functions as a main memory, a 
work area, an Input buffer etc. of the CPU 305, and is 
so constructed that the memory capacity can be ex- 
panded by an option RAM connected to an unrepresent- 
ed expansion port. The RAM 306 is provided with an 
Input buffer memory 306a, a page buffer memory 306b 
and an ejection port information memory 306c. The in- 
put buffer memory 306a stores input print data. The 
page buffer memory 306b stores the print data, entered 
in the input unit 308, in the form of intermediate codes 
or an intermediate bit map image. The ejection port in- 
formation memory 306c stores the process status of the 
paper ejection section 316, obtained for example by a 
sensor in the paper ejector 105 through the option l/F 
312, and presence/absence of the stacked papers and 
stacked amount in each of the ejection bins 237 to 239. 
[0080] An external memory 317 Is a detachable sec- 
ondary memory such as a hard disk of which access is 
controlled by the memory controller 31 1 , and is used for 
registering an exceptional character file on the host 
computer 101 or registration data transferred for exam- 
ple from a form file. It is also used as an input spool 
buffer for storing the input data, and also as a page buff- 
er memory for storing data to be printed and form data 
in the form of intermediate codes or an intermediate bit 
map image. 

[0081 ] The external memory 31 7 is not limited to a sin- 
gle unit, but there may be connected plural units of the 
external memory for storing optional fonts in addition to 
the internally stored font, and an emulation program for 
interpreting a printer control language of a different lan- 
guage system (PDL). Also, the external memory 317 is 



not limited to a hard disk but can be composed, for ex- 
ample, of a flush memory card. 
[0082] The control program for the CPU 305 is com- 
posed of a real-time OS (operating system) for time- 
5 shared control in the unit of a load module (called task) 
based on an unrepresented system clock signal, and 
plural load modules (tasks) functioning in the use of 
each function. 

[0083] Fig. 4 is a flow chart showing the process se- 
quence of the image output apparatus 100 of the 
present embodiment. 

[0084] When printing is instructed by the user, utilizing 
the application program on the personal computer 300, 
the generated print job is outputted to the print server 
302. This print job is then transmitted, from the print 
server 302, to the input unit 308 based on the commu- 
nication control with the LAN interface card 304. 
[0085] The entered print job contains, in addition to 
the PDL data for image formation, a virtual ejection port 
designation command, a stapling command etc. to the 
paper ejector 105. The details of such print job will be 
explained in the following second embodiment. 
[0086] Referring to Fig. 4, a step S401 analyzes a vir- 
tual ejection port designation command contained in the 
print data entered in the input buffer 306a of the RAM 
306, and then a step S402 selects the designated virtual 
ejection bin (virtual ejection port) and stores the desig- 
nation information as print job information (not shown) 
in the page buffer 306b of the RAM 306. 
[0087] In the present embodiment, the virtual ejection 
port is designated by the number thereof. The virtual 
ejection port number may be registered in advance by 
the operation panel of the image processing apparatus 
100 or a utility program on the host computer. Also, 
when a number of designated by the virtual ejection port 
designating command, such number may be registered 
if such number is not already registered. In the latter 
case, after the printed papers are ejected to an ejection 
port of the apparatus assigned to the virtual ejection port 
number, such number registration may be canceled up- 
on detection of the removal of the printed papers. 
[0088] A next step S403 analyzes presence/absence 
of stapling instruction, designation of output face, des- 
ignation on the print job and the information constituting 
the print job, by a job analyzing module in the ROM 307, 
and stores thus obtained print job information (not 
shown), constituting integral correspondence of the in- 
termediate pages, in the page buffer memory 306b of 
the RAM 306. 

[0089] Then a step S404 executes reading in succes- 
sion of the succeeding PDL data (control codes indicat- 
ing the print positions and character codes), analysis of 
the PDL data by an image generation module in the 
ROM 307, classification into a band unit corresponding 
to the print position designated by the control code, and 
storage as intermediate data in the page bufler memory 
306b of the RAM 306. The intermediate data are stored 
in the unit of each page, and are regarded as the data 
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of a same page until a page end control code such as 
a new page command is detected in the print data. 
[0090] Then a step S405 discriminates whether a pre- 
vious print job has been completed, and, if not, the se- 
quence retums to the step S403 to execute analysis of 5 
a succeeding job data. 

[0091 ] When a print job is stored as intermediate page 
data in the RAM 306 for output to the virtual ejection port 
by the image generation module of the ROM 307, the 
ejection port selection controller 31 0 is activated. 
[0092] On the other hand, in case the step S405 iden- 
tifies that the print job in execution has been completed, 
a next step S406 selects, through the option interface 
312, the ejection bins 237 to 239 of the paper ejector 
105 to be actually used for output by the ejection port 
selection controller 310. Then a step S407 executes bit 
map development of the intermediate page data, stored 
in the page buffer memory 306b of the RAM 306, into a 
bit map memory of the RAM 306, then transmits the gen- 
erated bit map image to the engine controller 107 
through the printer interface 313 and causes the print 
engine 315 to execute the printing operation, whereup- 
on the present sequence is terminated. 
[0093] Fig. 5 shows virtual ejection port Information 
stored in the ejection port information memory of the 
RAM 306, wherein virtual ejection port information 501 
has N virtual ejection bins. The user designates an ar- 
bitrary one of the virtual ejection bin numbers (1 ) to (n) 
by selecting a virtual ejection bin by an application pro- 
gram on the host computer and causing the printer driv- 
er to issue a virtual ejection port command. 
[0094] The virtual ejection port information 501 
stores, for each virtual ejection bin, a paper ejector 
number, an ejection port number of the paper ejector 
and Information indicating the status of the ejection bin. 
The paper ejector number specifies a paper ejector se- 
lected by the ejection port selection controller 310 in 
case plural paper ejectors are employed. "NULL" is in- 
dicated if the virtual ejection port is not utilized and the 
print job is not entered. The ejection port is information 
indicating the ejection port selected among those 237 
to 239 by the ejection port selection controller 310. 
"NULL" is indicated if the virtual ejection port is not uti- 
lized and the print job is not entered. 
[0095] The ejection bin status is information indicating 
the ejection bin selected by the ejection bin selection 
controller 310. "OUTPUT" indicates that an output op- 
eration is in execution, while "PAPER REMAINING" in- 
dicates that the output operation is completed but the 
papers are remaining, and "ERROR" indicates for ex- 
ample excessive stacking of the output papers, "NULL" 
is indicated if the virtual ejection port is not utilized and 
the print job is not entered. 

[0096] Such information, detected by a sensor provid- 
ed for example in the paper amount sensor 242 in the 
paper ejector 105, is informed from the paper ejection 
section 316 to the option interface 312 and is rewritten 
on real-time basis by the option interface 312. 



[0097] Such information is also informed by SNMP 
(simple network monitoring protocol) to the host compu- 
ter (user) which has outputted the print job, and is also 
used by the utility software of the network receiving such 
information, for notifying whether the output has been 
made of the virtual ejection port selected by the user. In 
particular, the user and the computer are Informed of the 
real ejection bin, in which the result of the outputted print 
job has been ejected. 

[0098] Fig. 6 shows apparatus ejection port informa- 
tion stored in the ejection port information memory of 
the RAM 306, wherein apparatus ejection port infonma- 
tion 601 has areas of a number corresponding to that of 
the ejection ports of the apparatus. In the present em- 
bodiment, there are provided memory areas of three 
bins, namely ejection bin areas (1) 602, (2) 603 and (3) 
604. 

[0099] In the apparatus ejection port information 601 , 
a paper ejector number and an ejection port number are 
ID (identifiers) for correlating the memory areas, paper 
ejectors and ejection bins. 

(A) Paper face is status information indicating the 
current status of the face down/up output of the 
ejection bin (uniquely determined in the present em- 
bodiment by the configuration of the paper ejector). 

(B) Paper amount is status informatiori indicating 
presence/absence or stacked amount of the papers 
in the ejection bin. This information is detected by 
the paper amount sensor 242 in the paper ejector 
105, informed from the paper ejection section 316 
to the option interface 312, and is renewed by the 
option interface 312 in case a status change. 

(C) Staple amount is status information Indicating 
presence/absence of staples of the stapler used for 
all the ejection bins. This information Is detected by 
the stapler sensor 248 in the paper ejector 105, in- 
formed from the paper ejection section 316 to the 
option interface 312, and is renewed by the option 
interface 312 in case a status change. 

(D) Basic status is status information indicating the 
ejection status of the ejection bin. This information 
is obtained by referring to a transport status man- 
agement area and a basic status area In an unrep- 
resented common memory in the RAM of the option 
controller 108, accessible by the video controller 
106, 

The basic status includes an idling state, an 
output state, an error state and a warning state. 

The above-described Information (A) to (D) are 
current status information of which status changes 
according to the process situation of the input print 
job. 

(E) User name indicates the name of the user 
whose job is currently outputted to the ejection bin 
or the name of the owner of the papers already out- 
putted and retained in the ejection bin. This infor- 
mation includes the user name transmitted from the 
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host computer and the notice address, and is used 
for display on the operation panel 102 or for status 
notice to the host computer (user) by SNMP, in case 
of completion of the output or an error in the output. 

(F) Paper size information indicates paper size ac- 5 
ceptable by the ejection bin. 

(G) Stapling information indicates whether the ejec- 
tion bin is capable of stapling. 

(H) Paper type information indicates the paper type 
usable for output to the ejection bin. 

[0100] The above-described Information (E) to (H) are 
informed to the host computer as usable information, 
and may also be utilized for correlating the virtual ejec- 
tion ports and the apparatus ejection ports in the ejection 
port selection controller 310. 

[0101] Fig. 7 is a flow chart showing the process se- 
quence of the ejection port selection controller 310 for 
correlating the virtual ejection port and the apparatus 
ejection port in the Image output apparatus of the 
present embodiment. 

[0102] Referring to Fig. 7, when a print job is stored 
by the image generation module of the ROM 307 as in- 
termediate page data of at least a page in the RAM 306 
and the number designated by the virtual ejection port 
designation command is not assigned to the apparatus 
ejection port (ejection port NULL in Fig. 5), a step S701 
discriminates whether the ejection bin (1) is empty by 
referring to (B) paper amount of the ejection port infor- 
mation 602 for the apparatus ejection bin (1 ) in the ap- 
paratus ejection port memory in the RAM 306. If empty 
a step 702 selects the ejection bin (1 ). Then a step S703 
stores the paper ejector number and the apparatus ejec- 
tion port in an area of the virtual ejection port number 
assigned to the virtual ejection port information 501 In 
the RAM 306 and selected in the step S702. Then a step 
S704 instructs the option controller 1 08 to move the po- 
sition of the ejection bins, and the presence sequence 
is terminated. 

[0103] In response, the option controller 108 moves 
the ejection bins according to the paper output, while 
making communication with the engine controller 107 
as explained in the foregoing. 

[0104] On the other hand, if the step S701 identifies 
that the ejection bin (1) is not empty, a step S705 dis- 
criminates whether the ejection bin (2) is empty, by re- 
ferring to (B) paper amount of the ejection port informa- 
tion 603 for the apparatus discharge bin (2) in the appa- 
ratus ejection port memory in the RAM 306. If empty, a 
step S706 selects the ejection bin (2), and the sequence 
proceeds to the step S703 for storing the paper ejector 
number and the apparatus ejection port in an area of the 
virtual ejection bin number assigned to the virtual ejec- 
tion port Information 501 In the RAM 306 and selected 
in the step S706. 

[0105] On the other hand, if the step S705 Identifies 
that the ejection bin (2) is not empty, a step S707 dis- 
criminates whether the ejection bin (3) is empty, by re- 



ferring to (B) paper amount of the ejection port infonma- 
tion 603 for the apparatus discharge bin (3) in the appa- 
ratus ejection port memory In the RAM 306. If empty, a 
step S708 selects the ejection bin (3), and the sequence 
proceeds to the step S703 for storing the paper ejector 
number and the apparatus ejection port in an area of the 
virtual ejection bin number assigned to the virtual ejec- 
tion port information 501 in the RAM 306 and selected 
in the step S708. 

[0106] On the other hand, if the step S707 identifies 
that the ejection bin (3) is not empty the sequence pro- 
ceeds to the step S709 for awaiting the completion of 
output to the ejection bin or awaiting that the ejection 
bin is emptied by removal of the currently retained pa- 
pers, and the sequence then returns to the step S701 . 
[0107] In the above-described embodiment, the step 
S709 in Fig. 7 awaits that the ejection bin is emptied in 
case no ejection port is available for selection, but it is 
also possible, in such case, to send a notice to the ad- 
dress of the user whose outputs Is completed but not 
yet removed, in order to request removal of the output 
papers. In such case, the notice is displayed by the utility 
software on the host computer, utilizing the SNMP pro- 
vided in the LAN interface 304. 
[01 08] It is also possible to eliminate the ejection port 
in the error state, by referring to the (D) basic status of 
the ejection port information 602 to 604. The ejection 
port selection controller 31 0 selects the ejection port by 
investigating the empty state of the ejection ports, but 
the assignment is advantageously made by comparing 
the ability of the ejection port such as (F) paper size, (G) 
stapling and (H) paper type in the ejection port informa- 
tion 602 to 604 with that described in the input print job. 
[01 09] In the present embodiment, in case a job Is en- 
tered with designation of a virtual ejection port In which 
output papers are not yet removed but are remaining 
therein, the output of such job is ejected to such bin con- 
taining the remaining papers. In such case the paper 
ejection position may be shifted, in. order to distinguish 
the jobs. 

[Second Embodiment] 

[0110] In the following a second embodiment of the 
present invention will be explained with reference to 
Figs. 8 to 12. 

[0111] The image output apparatus of the present em- 
bodiment and the image output system employing such 
image output apparatus are same as those in the fore- 
going first embodiment shown In Figs. 1 to 3 and will 
therefore be explained with reference to these drawings. 
[011 2] In the present embodiment, an arbitrary name 
can be used or designating the virtual ejection port. 
[0113] The name of the virtual ejection port may be 
registered in advance by the operation panel of the im- 
age output apparatus 100 or the utility program of the 
host computer (cf. Fig. 9) or may be an unregistered 
name designated by the virtual ejection port designating 
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command. In the latter case, such registration of the vir- 
tual ejection port name may be canceled by detecting 
that the output papers are removed from the ejection 
port assigned to the virtual ejection port of the registered 
name. 

[0114] In the present embodiment, the application 
program or the printer driver of the host computer des- 
ignates the user name as the name of the virtual ejection 
port in case the virtual ejection port is not particularly 
designated by the user, but the present invention is not 
limited to. such embodiment. 

[0115] Fig. 8 shows virtual ejection port information 
stored in the ejection port information memory in the 
RAM 306, in the image output system provided with the 
innage output apparatus of the present embodiment, 
wherein virtual ejection port information 801 has N vir- 
tual ejection bins that can be assigned to all the users 
utilizing the present apparatus in case the virtual ejec- 
tion port names are registered in advance (the afore- 
mentioned former case) and are assigned with user 
names corresponding one-to-one to the virtual ejection 
ports. The user designates a virtual ejection bin to which 
his own user name (or another user name (in case of 
mailing)) is assigned by the application program on the 
host computer, or, in the absence of the designating op- 
eration by the user, the printer driver acquires the user 
name from the system in the host computer and desig- 
nates such user name as the name of the virtual ejection 
port. 

[0116] The virtual ejection port information 801 stores, 
for each virtual ejection bin, a paper ejector number, an 
ejection port number of the paper ejector, and informa- 
tion indicating the status of the ejection bin and the reg- 
istered user name. 

[0117] The paper ejector number, the ejection port 
and the status of the ejection bin are same as those ex- 
plained in the foregoing first embodiment. 
[0118] The ejection port selection controller 310 se- 
lects the ejection bin of the apparatus, based on the reg- 
istered user name (aforementioned registered user 
name) and the user name added to the input print job 
(designated by the virtual ejection port designating com- 
mand). 

[0119] The registered user name is assumed to be re- 
tained in the RAM 306, but it may also be retained in the 
NVRAM 309 for storage even in case of power break- 
down thereby improving convenience. 
[01 20] Such information , detected by a sensor provid- 
ed for example in the paper amount sensor 242 in the 
paper ejector 105, is informed from the paper ejection 
section 316 to the option interface 312 and is rewritten 
on real-time basis by the option interface 312. 
[0121] Such information is also informed by SNMP 
(simple network monitoring protocol) to the host compu- 
ter (user) which has outputted the print job. and is also 
used by the utility software of the network receiving such 
information, for notifying whether the output has been 
made to the virtual ejection port selected by the user. In 



particular, the user and the computer are informed of the 
real ejection bin, in which the result of the outputted print 
job has been ejected. 
. [0122] Fig. 9 is a flow chart showing the storing se- 
5 quence of the registered user names assigned to the 
ejection ports in the ejection port information 801 shown 
in Fig. 8. 

[0123] This process of registering the user name for 
each virtual ejection port is usually executed prior to the 
input of the print job, and management Is executed for 
example by a user name registering application on the 
host computer, so as to nnaintain one-to-one corre- 
spondence between the users (user names) and the vir- 
tual ejection ports. 

[01 24] Referring to Fig. 9, when a step S901 executes 
input of a user name registration command issued by 
the user name registering application, a step S902 se- 
lects an area of the ejection port information 801 corre- 
sponding to the virtual ejection port number designated 
by the above-mentioned command. Then a step S903 
stores the user name in the selected virtual ejection port 
number (ejection bin). A next step S904 discriminates 
whether the name registration has been completed for 
all the users, and, if not, the sequence returns to the 
step S901, but, if completed, the present sequence is 
terminated. 

[0125] Consequently the number of the virtual ejec- 
tion bins can be same as that of the registered users, or 
larger than that if a same user utilizes plural bins. 
[01 26] Fig. 1 0 is a flow chart showing the process se- 
quence of the image output system including the image 
output apparatus of the present embodiment. 
[01 27] When printing is instructed by the user, utilizing 
the application program on the personal computer 300, 
the generated print job is outputted to the print server 
302. This print job is then transmitted, from the print 
server 302, to the input unit 308 based on the commu- 
nication control with the LAN interface card 304. 
[0128] The entered print job contains, in addition to 
the PDL data for image formation, a virtual ejection port 
designation command and a stapling command to the 
paper ejector 105, the owner (user) name of the print 
job and the name of the print server executing the man- 
agement/transfer of the print job. 
[0129] Referring to Fig. 10, at first a step SI 001 ac- 
quires information such as the user name, print server 
name etc. of the print job from the print data, entered 
into the input buffer memory 306a of the RAM 306. Then 
a step SI 002 selects a virtual ejection port matching the 
registered user name, stored in each virtual ejection port 
of the virtual ejection port information 801 registered in 
advance, and the information of such selection is stored, 
as print job information (not shown), in the page buffer 
memory 306b in the RAM 306. 
[0130] Then a next step S1003 analyzes presence/ 
absence of stapling instruction, designation of output 
face, designation on the pnnt job and the information 
constituting the print job, by a job analyzing module in 
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the ROM 307, and stores thus obtained print job infor- 
mation (not shown), constituting integral correspond- 
ence of the intermediate page data, in the page buffer 
memory 306b of the RAM 306. 
[0131] Then a step S1004 executes reading in suc- 
cession of the succeeding PDL data (control codes in- 
dicating the print positions and character codes), anal- 
ysis of the PDL data by an image generation module in 
the ROM 307, classification into a band unit correspond- 
ing to the print position designated by the control code, 
and storage as intermediate data in the page buffer 
memory 306b of the RAM 306. The intermediate data 
are stored in the unit of each page, and are regarded as 
the data of a same page until a page end control code 
such as a new page command Is detected in the print 
data. 

[0132] Then a step S1005 discriminates whether a 
print job has been completed, and, if not, the sequence 
returns to the step S1003 to execute analysis of suc- 
ceeding data. 

[01 33] When a print job is stored as intermediate page 
data in the RAM 306 for output to the virtual ejection port 
by the image generation module of the ROM 307, the 
ejection port selection controller 31 0 is activated. 
[0134] A next step SI 006 selects, through the option 
interface 312, the ejection bin of the paper ejector 105 
to be actually used for output by the ejection port selec- 
tion controller 31 0. Then a step SI 007 executes bit map 
development of the intermediate page data, stored in 
the page buffer memory 306b of the RAM 306, into a bit 
map memory of the RAM 306, then transmits the gen- 
erated bit map image to the engine controller 107 
through the printer engine 315 and causes the printer 
engine 315 to execute the printing operation, whereup- 
on the present sequence is terminated. 
[0135] Fig. 11 Is a flow chart showing the process se- 
quence of the ejection port selection controller 310 for 
correlating the virtual ejection port and the apparatus 
ejection port in the image output apparatus of the 
present embodiment. 

[0138] Referring to Fig. 1 1 , when a print job is stored 
by the image generation module of the ROM 307 as in- 
termediate page data of at least a page In the RAM 306, 
a step S1101 discriminates whether there is an ejection 
port which is in the course of output or is already used 
and still contains papers, by referring to (E) user name 
of the ejection port information 602 to 604 for the appa- 
ratus ejection bins in the apparatus ejection port mem- 
ory in the RAM 306. If there is an ejection port in current 
use (among the ejection bins (1) 237 to (3) 239), a step 
S1 102 selects the ejection bin in current use. 
[0137] Then a step S1 103 stores the paper ejector 
number and the apparatus ejection port information in 
an area of the virtual ejection port number assigned to 
the virtual ejection port information 801 in the RAM 306 
and selected in the step S1 102. Then a step S1 104 
stores the user name (name of user in current use), the 
print server name etc. associated with the print job, in a 



memory of the ejection port information 602 to 604 cor- 
responding to the selected ejection port. Then a step 
S1105 instructs the option controller 108 to move the 
position of the ejection bins, and the presence sequence 

5 is terminated. 

[0138] In response, the option controller 108 moves 
the ejection bins according to the paper output, while 
making communication with the engine controller 107 
as explained in the foregoing. 

10 [0139] On the other hand, if the step S1 101 identifies 
that there is no ejection port in current use, the sequence 
proceeds to a step S1106 for discriminating whether an 
empty ejection port is available, by referring to (B) paper 
amount of the ejection port information 602 to 604 for 

15 the apparatus discharge bins. If an empty ejection port 
is available, a step S1107 selects the empty ejection 
port, and the sequence proceeds to the step S1 103 for 
storing the paper ejector number and the apparatus 
ejection port information in an area of the virtual ejection 

20 bin number selected in the step S1 102. 

[01 40] On the other hand, if the step S 1 1 06 identifies 
that the empty ejection port is not available, the se- 
quence proceeds to a step S1 108 for waiting until the 
ejection bins is emptied by the removal of the currently 

25 retained papers, and the sequence then returns to the 
step S1 101. 

[0141] In the above-described embodiment, the se- 
quence waits until the ejection bin is emptied in case the 
ejection port to be selected is absent, but the present 

30 invention is not limited to such embodiment. It is also 
possible, in such case, to send a notice to the address 
of the user whose output is completed but not yet re- 
moved, in order to request removal of the output papers. 
In such case, the notice is displayed by the utility soft- 

35 ware on the host computer, utilizing the SNMP provided 
in the LAN interface 304. 

[0142] It is also possible to eliminate the ejection port 
in the error state, by referring to the (D) basic status of 
the ejection port information 602 to 604. The ejection 

40 port selection controller 31 0 selects the ejection port by 
investigating the empty state of the ejection ports, but 
the selection can also be made by comparing the ability 
of the ejection port such as (F) paper size, (G) stapling 
and (H) paper type in the ejection port information 602 

45 to 604 with that described in the input print job. 

[01 43] Fig. 1 2 is a view showing the format of the print 
job transferred from the print sender 302 in the embodi- 
ments of the present invention. 
[0144] Refening to Fig. 12, the print job (1) 1201, in- 

50 putted in the first embodiment, is composed of a job start 
command defining the start of the print job, a virtual ejec- 
tion port designation command selected by the user as 
explained in relation to Fig. 4, a stapling execution com- 
mand for designating the execution of stapling, user 

55 name information and user address information for in- 
forming to the user whose output is retained as ex- 
plained in relation to Figs. 7 and 11 , paper size informa- 
tion to be used by the print job (also used for selecting 



4/18/05, EAST Version: 2.0.1.4 



23 



EP 0 936 536 A2 



24 



the ejection port), paper type information to be used by 
tlie print job (also used tor selecting the ejection port), 
a PDL data start command for starting the PDL data tor 
generating the intermediate page data by the image 
generation module. PDL drawing data, a PDL data end 
command, and a job end command indicating the end 
of the print job. 

[0145] The print job (2) 1202, inputted in the second 
embodiment, is composed of a job start command de- 
fining the start of the print job, a virtual ejection port des- 
ignation command selected by the user (designation is 
none because the selection is made by the user name), 
a stapling execution command for designating the exe- 
cution of stapling, a user name designation command 
for selecting the virtual ejection port as explained in re- 
lation to Figs. 10 and 11 (also used as user name infor- 
mation and address information for informing to another 
user whose output is retained as explained in relation to 
Fig. 11), paper size information to be used by the print 
job (also used for selecting the ejection port), paper type 
information to be used by the print job (also used for 
selecting the ejection port), a PDL data start command 
for starting the PDL data for generating the intermediate 
page data by the image generation module, PDL draw- 
ing data, a PDL data end command, and a job end com- 
mand indicating the end of the print job. 

[Third Embodiment] 

[0146] Figs. 1 3 and 1 4 show an image output system 
constituting a third embodiment of the present invention. 
In the present embodiment, there will be explained a 
case of designating the virtual ejection port by a number, 
but a name may also be used for this purpose. 
[0147] In the following, there will be explained a print 
job generating operation on the host computer, a user 
interface image field, and a case of output to the virtual 
ejection port with an integral user Interface with two im- 
age output apparatus. The number of the image output 
apparatus is not limited to two, but the image output sys- 
tem may have one or three or more image output appa- 
ratus. 

[0148] Fig. 1 3 shows a user interface image field 1 301 
for selecting the virtual ejection bins and displaying the 
correspondence with the real ejection bins of the image 
output apparatus 100 on a host computer 300 (or 301) 
in the image output system of the third embodiment of 
the present invention. 

[0149] The user prepares for example a document, 
utilizing a user application such as a text preparation 
software, and Instructs printing on such application to 
obtain the printed output from the image output appara- 
tus. In this operation, the printer driver software is acti- 
vated as a function of the operating system on the host 
computer 300, and displays the user interface image 
1301 shown in Fig. 1 3 on the host computer 300. 
[0150] In the user interface image field 1301, (a), (b) 
and (c) display the printing state with the present image 



output system. 

[0151] More specifically, (a) indicates that a user A is 
executing printing operation by selecting the virtual ejec- 
tion bin 1 on the host computer 300 and that the real 
5 print is outputted to the real ejection bin 1 of the real 
printer A 1 302. 

[0152] Also (b) indicates that a user B Is executing 
printing operation by selecting the virtual ejection bin 3 
on an unrepresented host computer and that the real 
print is outputted to the real ejection bin 1 of the real 
printer B 1 303. 

[0153] Also (c) indicates that a user C is executing 
printing operation by selecting the virtual ejection bin 4 
on an unrepresented host computer and that the real 
print is outputted to the real ejection bin 3 of the real 
printer B 1303. 

[01 54] The correlation between the virtual ejection bin 
and the real ejection bin is made by the method de- 
scribed in the first embodiment of the present invention. 
Also the user interface image field 1 301 may also be so 
constructed as to display the ejection port information 
shown in Fig. 6, as explained in the first embodiment of 
the present invention. 

[0155] Fig. 14 is a flow chart showing the function of 
the printer driver module, functioning on the operating 
system of the host computer in the Image output system 
of the third embodiment of the present invention. 
[01 56] When the user designates a virtual ejection bin 
number of the user interface Image field 1301 (SI 401), 
the printer driver selects the printer to which the print 
data are to be transmitted (S1402). In this operation, the 
SNMP provided in the LAN interface card 304 may be 
utilized to enable immediate acquisition of the status of 
the image output apparatus by the printer driver, for se- 
lection of the printer for data transmission. 
[01 57] Then the print data for the selected printer are 
prepared as PDL data (SI 403), and the print job is gen- 
erated by the addition of the virtual ejection port selec- 
tion command (S1404) and is transmitted to the select- 
ed real printer (51405). 

[0158] Utilizing the SNMP provided In the LAN inter- 
face card 304, the printer driver module acquires wheth- 
er the transmitted print job is analyzed in the printer and 
the real ejection bin is fixed (SI 406), and, if the informa- 
tion of the ejection port to be actually used for printing 
is acquired, the real printer name and the real ejection 
bin Information are added to the user interface image 
field 1301 (SI 407). 

[0159] It is assumed that such ejection port infomria- 
tion Is acquired directly, utilizing the SNMP function, but 
the present invention Is not limited to such configuration. 
It Is also possible that the print server 302 acquires the 
ejection port information shown in Fig. 6 by the SNMP 
function and stores such infomnation in the print server 
and that the printer driver on the host computer 300 (or 
301) acquires the ejection port information of each im- 
age output apparatus through the print server 302, uti- 
lizing the function of the operating system. 
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[Fourth Embodiment] 

[0160] Figs. 1 5 and 1 6 show an image output system 
constituting a fourth embodiment of the present inven- 
tion. 

[0161] In the foltowing, there will be explained a print 
job generating operation on the host computer, a user 
interface image field, and a case of output to the virtual 
ejection port by the user name or output to the virtual 
ejection port by the user name acquired by the printer 
driver from the system in the host computer, with an In- 
tegral user intertace with two image output apparatus. 
The number of the image output apparatus is not limited 
to two, but the image output system may have one or 
three or more image output apparatus. 
[01 62] Fig. 1 5 shows a user interface image field 1 501 
for selecting the virtual ejection bins by the user name 
and displaying the correspondence with the real ejection 
bins of the image output apparatus 100 on a host com- 
puter 300 (or 301) in the image output system of the 
fourth embodiment of the present invention. 
[0163] The user prepares for example, a document, 
utilizing a user application such as a text preparation 
software, and instructs printing on such application to 
obtain the printed output from the image output appara- 
tus. In this operation, the printer driver software is acti- 
vated as a function of the operating system on the host 
computer 300, and displays the user interface image 
1501 shown in Fig. 1 5 on the host computer 300. 
[0164] In the user interface Image field 1 501 , the user 
name Is same the registered user name as explained in 
relation to Fig. 8 in the second embodiment of the 
present invention. 

[0165] In the user interface image field 1501, there is 
indicated that a user A is executing printing operation 
by selecting the user A which is a user name corre- 
sponding to a virtual ejection bin on the host computer 
300 and that a print job of a job name JOBl is outputted 
to the real ejection bin 1 of the real printer A 1 302. 
[0166] Also a user C is executing printing operation 
by selecting the user C which is a user name corre- 
sponding to a virtual ejection bin on the host computer 
300 and that a print job of a job name JOB2 is outputted 
to the real ejection bins 3, 4 the real printer B 1303. 
[0167] The correlation between the virtual ejection 
bin, the registered user name and the real ejection bin 
is made by the method described in the second embod- 
iment of the present invention. Also the user interface 
image field 1 501 may also be so constructed as to dis- 
play the ejection port Information explained in relation 
to Fig. 6 in the first embodiment of the present invention. 
[0168] Fig. 16 is a flow chart showing the function of 
the printer driver module, functioning on the operating 
system of the host computer in the image output system 
of the fourth embodiment of the present invention. 
[0169] When the user designates a user name regis- 
tered on the virtual ejection bin on the user Intertace im- 
age field 1501 (S1601), the printer driver selects the 



printer to which the print data are to be transmitted 
(SI 502). There may also be adopted such a configura- 
tion that the printer driver can acquire the status of the 
image output apparatus, utilizing the SNMP provided in 
the LAN Interface card 304 and that a printer with an 
empty real ejection bin is preferentially selected for data 
transmission, utilizing the selection method explained In 
relation to Fig. 11 in the second embodiment of the 
present invention. 

[01 70] Then the print data for the selected printer are 
prepared as PDL data (SI 603), and the print job is gen- 
erated by the addition of the designated user name in- 
formation and the job name as explained in Fig. 12 
(SI 604) and is transmitted to the selected real printer 
(SI 605). 

[0171] Utilizing the SNf^^P provided in the LAN inter- 
face card 304, the printer driver module acquires wheth- 
er the transmitted print job is analyzed in the printer and 
the real ejection bin is fixed (81606), and, if the informa- 
tion of the ejection port to be actually used for printing 
is acquired, the real printer name, the real ejection bin 
information and the job name are added to the user in- 
terface image field 1501 (SI 607). 
[0172] It is assumed that the user designates the user 
name on the user interface image field 1501, but there 
may also be adopted a configuration that the printer driv- 
er automatically acquires the name of the user execut- 
ing the printing, from the system on the host computer 
300, as explained in Fig. 10. 

[01 73] It is assumed that the printer driver directly ac- 
quires the ejection port information, utilizing the SNMP 
function, but the present invention Is not limited to such 
configuration. It is also possible that the print server 302 
acquires the ejection port information shown in Fig. 6 by 
the SNMP function and stores such Information in the 
print server and that the printer driver on the host com- 
puter 300 (or 301 ) acquires the ejection port information 
of each image output apparatus through the print server 
302, utilizing the function of the operating system. 
[0174] As detailedly explained In the foregoing, the 
image output method and apparatus of the present in- 
vention allow plural users to automatically execute ex- 
clusive control without paying attention to the ejection 
ports user by other users, thereby preventing mixed 
presence of print jobs at an ejection port. 
[01 75] The image output method and apparatus of the 
present invention also allow to assign the ejection ports 
to N users, without relying on the ejection ports provided 
on the apparatus thereby preventing mixed presence of 
the print jobs. 

[0176] The image output method and apparatus of the 
present invention also allow plural users to automatical- 
ly execute exclusive control by detecting a failure in the 
ejection port, induced by another user, thereby enabling 
output without interruption in the print job and preventing 
deterioration of the throughput. 
[01 77] The image output method and apparatus of the 
present invention also allow to select the ejection port 
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for the print job at the timing of output thereof to the ap- 
paratus, thereby preventing mixed ejection of the print 
jobs even in case the ejection ports of a limited number 
are used by N users. 

[01 78] The image output method and apparatus of the 
present invention also allow to realize the mailbox func- 
tion for N users by automatically assigning the ejection 
ports of a limited number to the real users who have 
transferred the print jobs, thereby significantly improving 
the convenience for the users in the large-scale network 
environment, while suppressing the cost of the appara- 
tus. 



Claims 

1. An image output method for image output with an 
image output apparatus having plural ejection 
ports, comprising a virtual ejection port assigning 
step of assigning a virtual ejection port to virtual N 
ejection ports (N being a natural number at least 
equal to 2), a virtual ejection port selection step of 
selecting the virtual ejection port assigned by said 
virtual, ejection port assigning step, and an ejection 
port selection control step of correlating the virtual 
ejection port and the ejection port of the apparatus 
thereby determining the ejection port for the output 
in response to the entry of a print job which is des- 
ignated for output to the virtual ejection port. 

2. An image output method according to claim 1 , fur- 
ther comprising a stack detection step of detecting 
the stacked status of the ejection port of the appa- 
ratus, wherein said ejection port selection control 
step is adapted to preferentially select an empty 
ejection port detected by said stack detection step, 
for the ejection port of the apparatus for output. 

3. An image output method for Image output with an 
image output apparatus having plural ejection 
ports, comprising a name assigning step of assign- 
ing a name to N virtual ejection ports, a virtual ejec- 
tion port selection step of selecting a virtual ejection 
port by comparing the name assigned by said name 
assigning step with an entered name, and an ejec- 
tion port selection control step of correlating the en- 
tered names of the virtual ejection ports and the 
ejection ports of the apparatus thereby determining 
the ejection port for the output. 

4. An image output method according to claim 3, fur- 
ther comprising a name detection step of detecting 
the name assigned to the ejection port already used 
for output and currently in stacked state, wherein 
said ejection port selection control step Is adpated 
to select an ejection port for output, by comparing 
the names detected by said name detection step 
with the newly entered name. 



5. An image output apparatus having plural ejection 
ports, comprising virtual ejection port assigning 
means for assigning a virtual ejection port to virtual 
N ejection ports, virtual ejection port selection 

5 means for selecting the virtual ejection port as- 
signed by said virtual ejection port assigning 
means, and ejection port selection control means 
for correlating the virtual ejection port and the ejec- 
tion port of the apparatus thereby determining the 

?o ejection port for the output in response to the entry 
of a print job which is designated for output to the 
virtual ejection port. 

6. An image output apparatus according to claim 5, 
15 further comprising stack detection means for de- 
tecting the stacked status of the ejection port of the 
apparatus, wherein said ejection port selection con- 
trol means is adapted to preferentially select an 
empty ejection port detected by said stack detection 

20 means, for the ejection port of the apparatus for out- 
put. 

7. An image output apparatus having plural ejection 
ports, comprising name assigning means for as- 

2S signing a name to N virtual ejection ports, virtual 
ejection port selection means for selecting a virtual 
ejection port by comparing the name assigned by 
said name assigning means with an entered name, 
and ejection port selection control means for corre- 

30 lating the entered names of the virtual ejection ports 
and the ejection ports of the apparatus thereby de- 
termining the ejection port for the output. 

8. An image output apparatus according to claim 7, 
35 further comprising current user name detection 

means for detecting the name assigned to the ejec- 
tion port already used for output and currently in 
stacked state, wherein said ejection port selection 
control means is adapted to select an ejection port 
40 for output, by comparing the names detected by 
said name detection step with the newly entered 
name. 

9. A computer readable memory medium for storing a 
45 program for an image output method for image out- 
put with an image output apparatus having plural 
ejection ports, said program comprising the steps 
of: 

50 assigning a virtual ejection port to virtual N ejec- 

tion ports (N being a natural number at least 
equal to 2); 

selecting the virtual ejection port assigned In 
said virtual ejection port assigning step; and 
55 con*elating the virtual ejection port and the ejec- 

tion port of the apparatus thereby determining 
the ejection port for the output in response to 
the entry of a print job whk:h is designated for 
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output to the virtual ejection port. 

1 0. A computer readable memory medium according to 
claim 9, said program further comprising the step of 
detecting the stacked status of the ejection port of 
the apparatus, wherein said ejection port selection 
control step is adapted to preferentially select an 
empty ejection port detected in said stack detection 
step, for the ejection port of the apparatus for out- 
put. 

11. An apparatus for controlling a printing apparatus 
provided with plural ejection means, comprising: 

input means capable of receiving print data out- 
putted from an upper apparatus and not explic- 
itly specify ing ejection means to which the print- 
ed result is to be ejected; 
determination means for determining the ejec- 
tion means to which the printed result of the in- 
put print data is to be ejected, based on the 
stacked status of the print result in said plural 
ejection means; and 

information means for informing the ejection 
means detennined by said determination 
means to said upper apparatus which has out- 
putted said print data. 

12. An apparatus according to claim 11, wherein said 
input means is adapted to receive print data togeth- 
er with data designating virtual ejection means. 



ejected in superposed manner to the ejection 
' means in which stacking is detected; and 
means adapted, in case said detection means 
detects stacking of the print result in one or all 

5 of plural ejection means in which the print result 

of the input print data can be ejected and said 
discrimination means provides a negative dis- 
crimination to any of the ejection means, to 
send a notice for requesting the removal of the 

10 print result to at least a host computer which 

has issued the print job of which the print result 
is already ejected. 

17. A method of printing images utilising a printer hav- 
is ing a plurality of ejection ports through which prints 
can be output selectively, and comprising assigning 
to the printer a plurality of virtual ejection ports, 
there being more virtual ejection ports than actual 
ejection ports, allocating to a received print job one 
20 of the virtual ejection ports, assessing the status of 
the allocated virtual ejection port; and 

correlating the allocated virtual ejection port 
with an actual ejection port in accordance with the 
result of said assessment. 

2S 



30 



13. An apparatus according to claim 12, wherein, in 
case the designated virtual ejection means is as- 
signed to real ejection means in which print result 35 
is stacked, said detemnination means is adapted to 
determine said real ejection means. 



14. An apparatus according to claim 12, wherein, in 
case the designated virtual ejection means is not 40 
assigned to real ejection means in which pnnt result 

is stacked, said detenmination means is adapted to 
determine real ejection means in which print result 
is not stacked. 

45 

15. An apparatus according to claim 12, further com- 
prising means for bit map development of the print 
data from the upper apparatus. 



16. An apparatus for controlling a printing apparatus so 
provided with plural ejection means, comprising: 

input means for entering print data outputted 
from an upper apparatus; 

detection means for detecting stacked status of ss 
the pnnt result of said plural ejection means; 
discrimination means for discriminating wheth- 
er the print result of the input print data is to be 
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